Materials and Methods

Cement Preparation
The brushite cements were synthesized as described elsewhere [1] . Briefly, monocalcium phosphate monohydrate (MCPM, Ca(H 2 PO 4 ) 2 . H 2 O, Sigma Aldrich, USA) and β-tricalcium phosphate (β-TCP, β-Ca 3 (PO 4 ) 2 , as-synthesized) were mixed at a molar ratio of 1:1. The final mixture of cement was composed of 42 wt. % fine β-TCP, 31 wt. % granular β-TCP, 21 wt. % MCPM, and 5 wt. % magnesium hydrogen phosphate trihydrate (MgHPO 4 .3H 2 O, Sigma Aldrich, USA). Small amounts of magnesium sulphate(MgSO 4 , Sigma Aldrich, USA) and sodium hydrogen phosphate (Na 2 H 2 P 2 O 7 , Sigma Aldrich, USA)were also added to modify the setting time [2, 3] . 0.5 wt. %Si, 0.25 wt. % Zn, and 0.5 wt. % Si/0.25 wt. % Zn doped brushite cements were made by mixing relative amount of SiO 2 and ZnO with precursors of β-TCP. The cement paste was prepared by mixing 2 wt. % polyethylene glycol (PEG) solution with the powder. The polymer concentration and powder to liquid ratio (P/L) of 3.33:1 was selected based on our previous work [1] .Cement paste was then molded into 6mm diameter and 12 mm height cylindrical molds and were kept under 100% humidity condition for one hour. Finally, they were immersed in PBS for 24 hour at 37 ºC. From now on pure, 0.5 wt. % Si, 0.25 wt. % Zn, and 0.5 wt. % Si/0.25 wt. % Zn doped brushite cements will be denoted as BrC, Si-BrC, Zn-BrC, and Si/Zn-BrC, respectively.
Phase Analysis, Microstructure, and Mechanical Properties
Phase analysis of pure and doped BrCs was carried out by Siemens D500 Krystalloflex X-ray diffractometer (XRD) using Cu Kα radiation at 30 mA and 35 kV at room temperature, over the 2 range between 10 o and 40 o at a step size of 0.1 o and a count time of 1 sec per step. β-TCP wt. % in cements was determined using the relative intensity ratio of the corresponding major phases using the following relation:
The surface morphology of the BrCs was characterized using a field emission scanning electron microscope (FESEM) (FEI Inc., OR, USA). A screw-driven universal testing machine (AG-IS, Shimadzu, Japan) with a constant crosshead speed of 0.33 mm/min was used to measure compressive strength of pure and doped BrCs. Compressive strength was calculated using the maximum recorded load and the sample dimensions. Compressive strength was tested on at least seven samples for each composition. Figure 1S shows the radiographs of cement implanted rabbit distal femur after 1 and 3 months post implantation. After 1 month, there was no appreciable change in radiodensity and size of all groups except Si/Zn-BrC. However, at 3 months, the radiograph of all doped BrCs showed reduction in size and radiodensity of the implant. Figure 3S shows the SEM images at the bone-implant interface of doped BrCs after 2 and 4 months of post implantation. As shown in Figures 3S-A 1 
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